Effect of Quenching Medium on Hardness of Carburized Low Carbon Steel for Manufacturing of Spindle Used in Spinning Mill  by Kowser, Md. Arefin & Motalleb, Md. Abdul
 Procedia Engineering  105 ( 2015 )  814 – 820 
1877-7058 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of organizing committee of the 6th BSME International Conference on Thermal Engineering (ICTE 2014)
doi: 10.1016/j.proeng.2015.05.076 
ScienceDirect










						 	 			   
   !"#	
!## 	$ %
55
& # 	 #						 	 			   




	 	 ((	 "	 %"	 (	 "		 	 	 	 	+&	 $	 "	 "	 6	 	
		%		(	"				(	!"		((			$	(	((	




$	(	%$)6	7$"	 	 "	&	 	 $	 			$	 8%	"			 .	 "	
"6	7$"	 $6	 		$				"	 		9&	 "	 	
		"$"	"		"							(	(			#	"	














© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of organizing committee of the 6th BSME International Conference on Thermal Engineering (ICTE 2014)
815 Arefi n Kowser and Abdul Motalleb /  Procedia Engineering  105 ( 2015 )  814 – 820 
	
 
,	 		 		(			#	 			6	 	 	 		""			@@	
	!"	 ""	 "	 	 ""	 "	 	 7$	 (	 	 	""	 	 "	 %&	 "	 	 (	 





		:$	@E	% "" 	;			%	 '&	% 	%	 "
	"		"		(	"	$	,6	"	$	(	"	8				"		""
"	 %	 "	 $	 "	 &	 %	 	 %	 		 "$"	 "	 "	 	 	 	 




2	 	(				"	 	$$6	""	 	 "	 	"6	"		 FG
'	%			E		E	%6	""						"	FG	/%$)		
"		(	%	 	 "	 $(	(	 %		 	 $	"	 "	$	 	(	 "	 
6	 ""	 &	 	 %	H/	 	 AH/	I"	 "	 $	 	 $6 ""	 "	 ""	
$%&	 (	 %6	 	 "	 %	 &	 $$	2	 	 "	"	 "	 $%7$	 ""%
$(	 &	 	 7$"	 	 (		 	 "	 	 ""%		 	 "	 	 	 	 ($
	 	 $		 	 $"6	 %	 	 	 F@G	/%	(($&	 	 $		%"	"	


















*	 H9	 	 0	 H96	 	 ""	 $6	 " 	 ""	 $%&	 (	 %6	 	 "	 %	 &	 $$	
2		"	"	"	""%	$(	&		7$"		(			"		""%	
816   Arefi n Kowser and Abdul Motalleb /  Procedia Engineering  105 ( 2015 )  814 – 820 
		"				($			$			$"6	%			F*G	!"
	%8	(	"	8			&	$	"	"		(		%				"			"














H/ AH/ AH/ AH/ AH/
 0  *  
   A  
@ * A  @ 
0     
   0  A
*  @   
     0








!	 	 $	 	 $	 "	 	 	 	 	 7$"	 9	 "6	 "	 		 "	 
H/		"	 (		"$	 	 $	 		#(	 "	"	 				 	 
($	!!$	$	(			"	 9$ @










!"	 	 "	 	 $	 %&	 	 	 ""	 	 	 $	 %&	 	 $	 	 "	














 	 !$	 ,	 J	 ,	 $	 (	 	 	 (	 %(	 	 (	 "	 	 
















818   Arefi n Kowser and Abdul Motalleb /  Procedia Engineering  105 ( 2015 )  814 – 820 
 % 
















 !	 " 

#$  























 ! " 

#$  

























 !	 " 

#$  






 ! " 

#$  































 /%	/ A@ *0 @
 ,	, @A A @
@ -	- * @ 
0 ,$"$	, @A A* 
 ""$	 0 0 0
* /"$	/ * * 0
 D;	D 0 @ 
 /	/$ @ A* 
-%/  2 #
-$$	 $&	 	 	 $	 (	 "	 &	 $"	 	 %	 	  %(	 	 (	 "	
	 	 	 	 "	 ;	 	 	 $	 %&	 $	 	 (	 &	 	 	 (&
"	 %&	 $	 	 	 	 "	 !"	 "	 	 	 "	 "	 E	 	 !"	 "










($			"	&			"		($ %	  ( "		(			"	"	!"
%$)	$					($	"	"	(		.(	"	%$)	$	
"	 "	 $%&	 (	 %	 	 	 	 	 	 %$	 	 "	 	 	 $	 	 )	 	#	 "





	 	 "	 	 	 -	 	 	 $$	 	 $	 (	 %	 	 	 	 %&








!"	 	 	 		 %&	 
D@		 ""	 	 ""	 %	 	 ;	 !"	 	 
	"	"				!"		"&	"			"	""	"	.	+"	"
		$($	&		$	"		&			""	%		+$	"	%	$$		
	 %	 	 (	 ""	 "	 	 	 %	 $($	 %&	 (	 "	 "	 	 	 !"






 '&	C	, .	, <;
 C$%& C$% C$% 3		#	N$,	-	'




































































-		(	7$"		 		 	 	 	 	 	 	 	 $	 6 .	
N$	(	9	
		#&		C6	@6	@A6		@	
FG	T$	C26	4$	U+6	#	$&		"	%$	(	$		$		$(	$	"6	.	N$	(	
	
-		!"&6	AA*6	6		
F@G ,"	R6	C(($		6						
6	-	R	26	!;&6	A*@
